The quality and safety of foods are affected by the environment, and the quality and safety of the environment are, in turn, affected by foods and food processing. To explore these interrelationships, as they might exist in the twenty-first century, one must speculate regarding future changes in foods and food processing.
Introduction
Important interrelations exist between food safety, quality of the environment, and health. Quality of the environment influences the quality and safety of foods through contact with air, water, and soil. In turn, quality of the environment is influenced by waste discharges from plants that process foods or manufacture equipment; firms that store, transport, or facilitate the marketing of foods (e.g., those making paper for newspaper ads); by packaging materials and chemicals from the food industry; and waste discharges from food-service facilities and homes. This two-way interchange between the environment and food means that the improper disposal of unused food and food-related wastes can produce an unhealthful environment. An unhealthful environment can render food unwholesome. These interrelationships are important now, and they will become more important in the future as population density increases and accompanying agricultural and industrial activities intensify. The task here is to identify changes in foods and food processing that will likely occur into the twenty-first century, with special attention given to anticipated interrelations-both good and bad-among food quality, environmental quality, and health.
No matter how skilled, one cannot provide reliable, highly specific assessments of the changes that will take place in foods and food processing during the next 20 years. The best that can be done is to identify major factors that will influence these changes and, based on these factors, provide educated speculation as to likely major trends in products and processes. Having done this, one can then identify likely areas of concern and opportunity.
Future Trends
Major factors that will influence changes in the types of food and food processes during the next 20 years are listed in Table 1 . These will not be elaborated on since they have been discussed adequately elsewhere (1) . Based on these factors, several trends in food processing seem likely to persist or emerge during the next several Foods likely to become ofincreasing importance in the future are: a) those characterized as convenience foods; b) dietetic foods, i.e., those tailored to meet the needs of persons having special dietary requirements that necessitate foods that are low in salt, fat, cholesterol, lactose, phenylalanine, and tyramine, and foods that have high fiber or are anti-allergenic, etc. These foods will be helpful in curing or alleviating symptoms of coronary heart disease, cancer, diabetes, obesity, and many other maladies and are certain to grow in abundance as the population ages; c) foods containing synthesized or chemically modified ingredients. These ingredients will be chemically altered or synthesized to attain specific health or functional properties. Existing examples include aspartame, chemically modified starches, alkalitreated proteins, some flavors, and some emulsifiers. Many additions to this category are likely to occur, especially through the avenue of recombinant DNA research; d) fabricated foods. This approach permits unwanted constituents to be excluded and desirable components and properties to be maximized. Growth of products ofthis kind follows logically from the preceding predictions. The types of foods previously described are unlikely to have profound effects on the environment.
Along with these trends in foods and food processing, changes also will occur in food packaging and food analysis. In the area of packaging, we will likely see the continued development of plastics with improved properties, improvements in encapsulation techniques for food and food ingredients, and the common use of internal barriers to maintain localized differences in food composition (water activity, pH, food additives). The increased use offabricated foods will encourage adoption of the latter two technologies. During the development of new packaging materials, increasing attention will be given to biodegradability and reuse characteristics.
With little doubt, we will also see the development of many new analytical tests that will enable food safety, bioavailability, and nutrient content to be rapidly and reliably assessed. Government funding should be provided to assist in the development of these tests. Aspects of foods and food processing that represent potential future hazards of a chemical nature must also be considered. Listed below are aspects that should be of concern today and probably will become of increasing concern in the future: a) toxicants occurring naturally in foods. These substances have received too little attention; b) undesirable chemicals entering food from water, air, and soil, or resulting from farm practices, from food contact surfaces including packaging materials (2,3), or from added ingredients; c) chemicals developed in food during processing, handling and storage; d) chemicals of newly perceived toxicologic importance, especially those having adverse, covert effects, and those having adverse, serious but slow-to-develop effects (4, 5) .
Consequences of Future Trends in
Processes most likely to produce undesirable or potentially undesirable chemical changes in food include: heating, sterilization with ionizing radiation, fermentation, and alkali treatments of proteins. Examples of adverse or potentially adverse chemicals that can arise from major food components during processing, storage, and handling, and which will be oflikely concern The environment, in the form of contaminated water, air, and soil will provide-barring drastic preventive measures-an increasingly rich array of potential food pollutants. The possibilities are many: pesticides and nitrates from farming operations; toxic minerals such as mercury, lead, arsenic, and cadmium, and a variety of other chemicals from mining operations, energy production, waste disposal operations, automobile emissions, and volcanic activity; and radionuclides from accidents with nuclear power plants, weapons testing, and disposal sites for nuclear wastes (9) (10) (11) (12) .
In conclusion, there are some instances where foods (waste disposal) and food processing (emissions and waste disposal) can have adverse effects on the quality of the environment, but of greater concern is the impact of poor environmental quality on the quality and safety of foods. Adequate safeguards generally exist to prevent foods from becoming contaminated, via environmental mechanisms, with levels of undesirable chemicals sufficient to cause acute adverse responses in humans. However, adequate knowledge and precautionary measures generally do not exist concerning the levels of undesirable chemical contaminants that will provoke adverse, covert responses in humans or serious responses that are slow to develop. Knowledge about these relationships is important since appropriate guidelines for composition of the environment cannot be established in the absence ofthis information. This knowledge will become an issue of increasing importance during the next several decades.
